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=• (54) Title: FRACriONAI ED SOYBEAN PROI EIN AND PROCESS FOR PRODUCING THE SAME 

2 (54)^^(Q«f^: i^mtsHtz:Ks.m&is^iS^a>m7&^ 

' (57) Abstract! A process for efficiently iand industrially fractionatihg soybean into highly pure 7S globulin and IIS globulin which 
^= comprises heating a solution containing soybean protein undcs a slightly acidic condition and thcr fractionating it into a soluble 
= fraction and an insoluble fracUcMi at pH 5.6 to 6.6. If necessary, a treatment with phytase is further carried out fot the fractionation 
SSSS inlo 7S globulin and 1 IS globulin. 

(57) S*«J: 

^ ^m^ttTx-ioraLfc^. pH5.6 ~6.6 ^z^^^x'^mi^m^^z^m 
Q zLii\z^Y). 7S ifuzf^j>ii lis ifu:fo>\z^m'r^mMmx 
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m m m 

. mm:ii^r:imm't-^m}z^^±f^m.mf>^B> 2S. is. us . i5s <d 

^^u':/^)>\Z'^m^n^o ZLQ^^^. 7S ^ar^u>^ us 

7S^D^U>, lis i^n::^ u ^^^o^i^o-y-rT'iir^.:/ h75>e»;^ 
7S ^yprru >t*a. a' > /3 co 3 @^(7>-y-:;^rL-:^y iis^ 
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^ > b h U — t:: ct S mmit-V. IS^nzf. U > : lis ^^7*0 y »J > 

^\i^^mm'ir^%(o : ph «r us i^'nr/u ><o^S;^ia^"efT 

Vi, 7S ^OTT'y >0[)^<^*fiai$ii-S:;^^ (#^RS55- 124457-^^ 

cD>j7;v>":7A^^^jp>.7s yn:/'j >\zmtsm^^mm-^^^::^f^ 

C^mm 48-56843 ■^^^) .:pH • -f :^>5S^.-ir®^^'ll£(^ja^^«: 
^ij^-rs:)^^* : .pHl.2 —4.0 (Ol&it-f- h U A^ifet^-fKi:^ U O A 

§iPg 49-31843 ■^^#S).^m^.tt:il8bfeX^ U — ^pH5.0 —5.6 tC 

^Mb, *^-:3it'fb^hU'^Ai^e[* o.oi~o.2M <D^)]^mm\zmmi 
ux, 7s. lis m^'^^mrr^:^^ mmm 58-36345 . 
^ncm^^MTcmm^mmt^hcD : us yn^^u >*«{g;mTX^^ 

^t'^f^O^^'^T. ^^^pH6..5 .^JiOTK^T^Diab, pH5.5 ~7.0 i)^ 

lis 1^ n::^U >^c'^^;fe^^141i^^t-5:MSi■r^::^^* (#1808 

61-187755 -^^^) o 

^ln^>^^e^A^6^6»tlT^/>s5^Ii^:^^^a»7Sifp:/u >tiis 



WO02/2S198 



PCT/JP«1/0»f534 



#giBa .61^187755 ^immt^mz^^< 

7S i^P^U >lc'^tjS^^f#^i:V^-5 ;::iiXJi. WSl^lcfc^ lis. 

(Breeding Science ,46, 11.1996) ^ ^i^m^^ ^ iii^^^m-^ 

n. ^n?&l&ffiUfc^^(Brefeding Science ,50, 101,2000)-^#ff 
(US 6,171,640 Bl)t>ffiSnT</i-a. 

35% § T Ci:7&«fe2^e>tCJ^»5^^^nxUS 

(BioscLBiotechnoLBiochem.. 62 (5), 935-940 (1998)) - 

25 2 4 IsDa^ 1 8 M>a.^^^mBm^^^^ ^ UU7i^J\^A : X^y — 
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u^cD^mmt 7s lis (D^\zmm lt*3 o , ^m^\zmmr 

CDS* ^ bx» li^^^MaMii sDs->t> u T ^7 u ji/T s Hmm^si 
7s.^ lis ts^*^?sic#^-r«>^i:*^T-^-r. 

nn^tr© TS/'iis 2®5^'^(X>^@i-et^> 7s t iis <^tfc^i'.fc 

' ' ' * ■ 

2^^0J<35e65o— 7S ^n:/u>i: iis ^n:/u>®^^ 

CDlgA^*^iI>:^«t< ^MmcDi^^'i 7S e^o:/U ^^i lis i^P :;^U >55?r. 
~t^'^mi<aM:^(r>m^m^^?t>. ±fBm^14tt pH3,8 —6.8 *«iF? 
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>fm^M^i}^±^-^^-^^^ z^(D^m^<Dm^(D 113 ^a&o y^m 
lis -^u-zf^) y(D?)^^mm^'^^M-r^^iif)^'^^'^^ 

;:7^^>mo5. 7& i^o>^U >:^s:Me'^l^^-^ lis 

ifuzT^) >4-7S i5^n:/U » OH:;^? 0.4 iJi^_tTfeO> ^fl^^jS^l- 
5S^T^Jlfct-i:-^T^^Jt3Ci«6.8£4Jb:, 0,85 g^Jt, ^V^^a 0.9^4 

16 lis ^ypyj 7s ^uif^) >^^<DmB(Ofpi3.\i^. mz.mn^ 

- H^^T?^s^^14Pi^«. lis ifp-if ^X.^/ (llSj^.O_:?'U >+7S 

20 JlttCJ^oT^^M:7&«0.8 JE;Ji, 0:85i;^Ji; l^V^Ji 0.9 U^ih^^^ife 

• 
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6 . 

>.^ltZ 3 0 ~ 3 5 (flSIB Biosci.BiotechnoLBiocheni., 

62 (5), 935-940 (1998)) , ^fd^ uaTi^JUAX ^ ^ -:f\^= 2 : 1 

%'5—:^(D:^mi^m^\'i iis i^n:/u>/ (iis yn::^U>+ 
15 7s^o:7'u» <D\tt)^ 0.7 KK±x^K>.. <i(o:^m^(om^<D lis 

f5^D:/U>«, BSff^tt (pH6.5— 8.5) (DTif^mU^Xi^^m-t ^ ZL ii\Z 

-fr^m-r^ pjigT?,. ,iis U >Jw^^ ( lis . i?' P 

u >/ (lis ^ay^j>+7s ifuzr^j» (DttH)^ 0.7 i^-h) . m 
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m 1 m\t^^ pH4.8 yeo'cmumm^z^ o #?>n^ pi^ttsi^isi: 

10 

15 * SDS-:3^ U T ^ U ^ H M^^Wj : Laemmli (Nature, 2 2 7, 

6 8 0 (1 9 7 0) ) o^:^m^zm'^^^^Jvmmi 0-2 o%(d^^ 

* 7 5^ >-@t ; Alii MoKamed <D:&^ (Cereal Chenadstiy 63, 
475-478.1986) Jc:^»IUT:«!l3^Ufe. 

S*Jt«ri!7 n>i5^?ft5^i: UTtiI^Ufco 

* mm. (SPE s^) : Jtteo u T ^ u ^ nm^^ift-e 
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^iiEJ^^(%)=(100(%) - ^7 0^5^ fft ^(%)! * 10) * A(%)/100 

U 6. ti SS?LT ^ T J: m.m:ka.<Dlsa7K.:^, ^ U - . 

2|5:^^o:)^iaifc|i5UX» 7S ^nyu>J::^A.3'^liii5>i: US 

s^e^l^^WSUVio pH3.8 —6.8 . «aF^U<ti 

pH4.0 -r6.6, J: D^ff ^ b < « pH 4.2—6.2 a>mii&14T-C 30—75*^ 

pf-^ u <.tt 35— 65'c, $ e» ^ i> < 40-60X3 ojpmiias vr^ 

pH5.6 -6.6 . ^f?^U<«pH5.6 -6.4 iCH^mt^TS^^a 

>»c^/b7!f5i^i^Pi^^t lis i/p:/y >i3:'SA>^^^#l4Hi^ 
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5 .\tL^K^^(>mi3.^'h<D(0. ai^pH3. 5-9. 0. ta^20~7 

o-c, s'^m^-'^nm. Mass (g)^fcDo. i~ioo unit 

j^^f^ffiSii-^<'57&«5®L^XViS. unit fe'lSHSti 

pH 5. 5 , 3 TpcZ^T^jKJf&^O^^^ 1 ^^fSWzy^^^^mti^^l fi 

P y >J XD^m^fl^W. V<fJ:^, * fe> ^>lSil^cZ) pH 5.6 
. m^ikm^^^^, lis i^p:/'J vtc^/u^iiir^^T^^i^pJKIiia:. SDS- 
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10 • . 

ut&^u, spe mm(Dm.m.X'n. mn^'^w^n-^^ sds ■^'Jtc7 

Stlt3MiE^m(%)=(lOO(%)- ^ O :>^ ^m^(%) * 10) * A(%)/100 C7)^ 

?g'l4iSi5i-^^^''i^^f*?a<^ PH (pH4.5 —5.3 / L- < pH4.7 — 
5.1 ) },zn^ff^-&X^^^tlCM:^—l^'^^M^^^^^^^^^^'^ 

^^mm^m\-i^j>m<D htst. uht mmm-vn^ ^tjii^^^^o 
5) (D7Kmm^m\r^x 1 1 s ^vi-^^y>i^^^i^n!i\^.^ ^^^'^^(om 

U< tij^ 5 Q.o 0 G g;±cDi^G3^'i>^iait:i*\tts<z>75t, iis li^n:^ 
(lis ^ayu > + 7S i^n>''U» <Dlti)^ 0.1 ^Ji^WlI^VT^^ 

^soHift'fpUX, fesvui^illbx, lis ^^nyu^tc-r/u 

^«:^mji^tfc^ (pH4.5 =-6.8 , »^ U < « pH4.7 -5.5 ) :$1ir-C 
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11 

^feiia-T?^^. iDf^i^^^J&S^^^t^ HTST, UHTittH^^tr 

10 MMm 

15 x# e. n^-is^iiiXBg^s (^^ pj^t^i^c : Nsi 91) 1 mmsBic. 

.i>^^U>. JJKJItea^#f^.. Cl®JB&JBgm=&J^m^fflViT pH3.6- 

20 -i^^^mv^pu^.s Kmmvxny'^^m't-i^tim (3,oodg) -e.7S 

^(D^m^M trm^l't^B^^ pH3.8~6.8> $f ^ U < U pH4.0~6,6. 
25 ^6fC<?*b<t*.pH4.2-6.2 (Ol^i4T-e. 30'C^±. $f^U<« 
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12 

g v^&^^^-^lii^i- 1::^ ^ tiT s t d^'igsi) e 7S p '>> > 

Zin ^ (Dj^rn 0 , pH3.8~6!8> iff * W < pH4.0'-6.6. $ ^ \Z. 
n^\.<\% pH4.2~6.2 (T^^liT-r . aO-TSX: > ^ U < 35-65*0. 
^ e»l::^Ff < 40~60'C(DiJi]m^iaS^ U:^c^Jc. pH5.8 

mim\ti. _bf3M^l0!S^#O"5-^-^. pH4.8 60'CiPia 

_hiat9'^^cDpIJ^14®^)-t^^14lii^)'«> 7S i5^nyu>^i liS 

^1 (pH4.8Jc::feVi-C60'CiPiai»ftS&fxofe^'&) 



20 










7S : lis 


9 5:5 


7 : 9 3 
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. 13 . ' . 

mmm i ^mm^zmmi^tzmM^nmi^a. i mmmz. lo mm^ 

(3.000G) ■r'7S^t2^v>^^t^-^m^m^^iis^f 

pHS;8-6.8. . * b < « pH4.0~6.6. $ e> Jt^QF^ b < pH4.2~ 

6.2 ©mi^T-^. so'ce^Ji, »*u<«35'CJe;ji. ;^e.i::ifiF^o< 

XVv^ili:3&^^*S>e..n, 7S if b:/U>i: lis -i^.D::/U >Sr^3B■r 
:5 H ^:*t-C^:^)&^^fc- 
20 Z.n 6 CDI^^ Jt D , pHS.S-s-e.S, 0^\^<\^ pH4.0-'6.6, S ^ 
$f ^ U < « pH4.2~6.2 (Dm^T-C. 30-76t: , jff * U < » 35-'65'C, 

^ e> fc^^f u < u 4o-e(fc<DtSim9im^ t^rcmz.. phs.s -e^'C-^d- 

25 pH5.3-r 4ox::<D3ftiiiMS<^mic:#&nfcPi^ttia^>^^^l!fei® 
OD 7s ^o:/o >i: lis ^□::/u xD^w^^^Mm 1 (D^m-T^n- 
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14 



^ 2 (pH5.3 lC*5ViT 40'Cj*aiMm^tT-3fc^^) 









7S : lis 


9 6:4 


8:92 



lis ^u^U >:feJ;atag^^^^6^«r-^/u:^*^^feBi^«:^ 

mmm i iimm^iii^v&i^rcmma.^^^ mm\zi: pH4.8 iciiMu 

5^ ^f* V — !$^-C pH5.8 y '^^^'^msm (3,000G) 

.#en/^c'5T^14l®^<^i^^'14ia^<^ 7S ^J^D^T^'J llS.:J^ay 
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15 ■ ■ 

m 3 iSOXZUI^mf^m L- (^m^^ 



10 









7S : lis 9 5:5 


7:93 
















7S : lis. .93:7 


8:92 





20 :feJ:t)tpH6.0 l;iSlliDX/X^;/5^3S:^'i>^Ri^ (3.000G) X^^Oia^fiS 

25 ^5 (pH5.7-e^>iltU;fe^^) 
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16 



10 







7S : lis 9 2:8 


8 : 9 2 


^ 6 (pH6.0 -Vi^m U 






7SI : lis 8 3:17 


5 : 9 5 



^^/ufd'nsm^'m^ii lis :/ u >^^Ajie^m^m'^(D^m(D 

15 ^fig-^J 5 

1 tl^=llltc*SI±lb;^ffiiliSa^. iimfcT pH4.8 t-m^u 

fc|li!lbT/t>;/5"^C3^'i>^)-fil^ (3,(D00G) TfatiC-^i-lSIL.;^. il<Z)t 
^ (50006*10 lriD5^'7T-r ><£:43Jl/^oX IIS 

:/U >\z.mk,ti.±.m^mt^.^ — oJ^'l4lii:$i'tmmicT pH4.9 

m>L^^M <3000G*5^) bXTiNin— ^|^#, i^: 
J®:^7-K=&#;/S:o ttlS:^7- l^frt*P7jc (4 ^ms) U, =^itV— :$^-e 



25 
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17 

^7 



16 









lis ^d::^U > 




5: 


0 % 


5. 


0 % 




9 7 . 


8 % 


9 6. 


8 % 




9 4. 


8 % 


9 2. 


2 % 




0. 


B% 


2. 


0% 




2. 


1 % 


2. 


0 % 




8 7 . 


2% 


7 3. 


8% 



20 ^«s^J 1 ^ir^#t-i*mUifeiKi!iS3i^» :^mt-x pH4.5 fci^^u 
rzm.. n V ^^^'b'^mm (2,ooog) -c^^-^m u , . :^mm^^ 

A>y5^^]^^C.^4i'SII«S (3.000G) X^'O^Mib/S:. IKDiz^'^m^M 
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18 

b> -^^v-y-v^mvr^. —-)3^ wm'\km^\-iMm\z.x pH4.9 

U >:|3J:tX lis ^n:/U >lc:^/u:^ 2 . 
_hfB53'M^Opj^'t4®^i^^14®^cD 7S ^n-if^j yt. lis i7* 

10 ^8 









7S : lis 


9 6 : 4 


1 0 : 9 0 



>fc^Ayfe*pj^#iii^t lis ^n:/u >\z.'mj!xjie.^m^m^.^mm. 

20 MM^l 

mmm i ^i^iiJcwmtfei!»flis;?L*» i^^jcx pH6.2 jcp^u 

2.20%/'^aSfi : Alii Mohamed (DZ^^ (Cereal Chemistiy . 
63,475-478.1986) tcmfiftUTlBiJ^) {CgamS*;^cD 8unit 
25 (Ixmit <Dy ^—M^mt.. pH5.5. 37'C.C0TTr> S^SISO^CD 1 



10 



15 



25 
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19 

^y^^—^, (>7|^%fcii rpHYTASE NOVO LJ ) «rttJ^. SO^T^ 
mm.\ZX pH4.8 tClH^b, 50'CJCfj:^«t'5 iCfiaia^frofco pH m 

ig*-^?^*nu ^i^v-^-r pH6.2 \zmmvx^^y^^^'t-^Mm 

. (3.000G) t?=^^i>.4>litbfco ^:©t^-5j^#iii^i:^^'l4iii^^«^ 

^f^^^^Pi^a-MOTK (2 MS) ^-tiv-i^^^^^bJ^-o — 
oJ^-t^Pi^ti. ^^tciTpH4.9 fdil^bfc^. 3^/L-^^UX3j>a:— 



20 










7S : .11S 


9 5:5 


8:92 






O.Q5% 


0.05% 
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20 • 

\^mMizx pH4.8 \zmm\^rcWi. 5ox:izti^j;:^izmu^nr:>Tci. 

u> =^'i4y— ^-epH5.8 O.oooG) 
iii4>^40'Clc:fj:^J;5lc:JipiSUfcm» ^ne>^A-l. A-2CD2 

K{c:j^tt. A- i id^jtess^^^t) 8unit mm(D7/f. ^-"^ ^-^ 

2i?^fc®t rpHYTASE NOVO LJ ) <&*P^. 30 ii^^^^^S^C^^ff 
SJSI^; A-1, A-2MKt'b^mi-XpH4:9JC|SMb. i^'L"^ 
3, 0 0 0 G. 5^pg) UXsf:x— p|^«r|^#. H«r 

mtL. «t®7tJ-Fii*D7K (4^ms) ^f4y-:$^T pH 7. o 
\z^%\x\^tc. &>«?(D4'¥ni>}^®53'^ 140*0 15 ^F^^smu. Jin^ 

^ — if i?[LS l-'X-V^;'^: U>^tM 7S n ^ U VMiiJ-^^ii/Si (A - 1 > 

A-2) . 

5. 0 0 0 G, 4-0X1 6^^^) UX#e.n?^JijgtK^. PH 

4. 5i'faiiu/3S'i>^3-i®i( 3.. ooo G, s^i-ra) ux^tenfe 
et^i^ ^ tm»R u T?^etfe 7s. n 'J >; u fee 

;icD?&it:^fe 7S ^^a:/U >35t^i^lC4^»tD7X5rtJD^, pH 6.. 0 
K^^=^B - 1 . B - 2 CD 2 Ki-:$^-frtfeo B - \ \Z\tm.^WM^rz. 
K) Sunit ^^(Dy^^—\f: i/^^U rpHYTASE NOVO LJ ) ^ 
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m^ZH pH 4. 9 iCira^b, m'L>^m 3, O O O G. S^FbD 

u^cJ^tt 7S iJ?'n:/u >m:^t.. ij^-if^suTv^j^-cv^J^ist 7S 

^1 G . 







?^tt?*7S i^a:;^0> 


A 


- 1. . 


A- 2 


B -. 1- 


B- 2 




4.8% 


4.7%; 


4.7% 


4,9% 




98.1% 


98,0% 


97.2% 


97.2% 


3i56^(SPE«^) 


97.1% 


97.1% 


78.2% 


78.3% 




0.7% 


0.7% 


2.8% 


2.8% 




0.06% 


1.9% 


0.07% 


2.0^ 




90.3% 


90.3% 


56.3% 


56.3% 



mu» mpe^^v mmmn i^nm) x^-s.. 
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^lOD^tt*— Hii-titjKtc, gea«^rcD sunit m^^(oy^^- 

-tf (y^i^^fcii rpYTASE NOVO Lj ) &lm^. 30 ^^T^W^^ft^^ 

ff^fe- SJ!&^* Ift-^IC 30'Cfrl-jfi*1?J^^U> =^'[§y — i5^-I?pH6.0 

mvn. ^—-^fmmvtt is^/uzf^J >*5cfccX iis dfazfu > 
^feiB^^cD 7S iJ^o^u >i iis-j^n:/u >(D.^;eEit. *5J:t;c^<^ 

^11 









7S : lis 


9 4:6' 


7:93 




0.06% 


0.07% 
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. mmm i tmmiznmvniim^nmi^ia. i mmmz. lo s«bp 

mmm^t^ o sunit ii&m<Dy^^'-^u ^thM tpytase novo 
Lj ) ^ni^^ 4o"c\zxm&(oi^mtLmmRi^^m-^r:iso^m(D9i}^ 

(3.000G) X'3^>{L^^g|b/^. Z.(D^^-^m^^^^^^ 

^|S|UT:^^14®^:)'=&l^t^X lis ^D^f U >},Z'S /ufc^M'^^fCo 
Jim©— il5G©^4^^llt (5 0 0 0 G* 1 O^h) JCJ: 

n:/U>tc^^^cJimd:, ^m\zXpm.6\zmmV. 3^>C^4>1I8L/T 

-e4»fri^. i4o'ci5 Wbiis® ^.n^mmm^i^xy ^ ^—^m 
miyft lis ^T2:/'j >\z'mAjfdi^m:f^3.mB^^:^« 

») t, ^'i4v-^5^-e'=f»5Biux, 140^15 i&fmwm'tff-=>r:i<r>%m. 

5^ >^'^ft Sr^ 1 2 Id ^ U fca 
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5 


7S : lis 


9 4:6 


7:93 
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